Expression of neutralizing recombinant human antibodies against Varicella Zoster virus for use as a potential prophylactic.
Chickenpox is a highly infectious disease that can be life-threatening to certain groups such as the newborn of nonimmune mothers and immunocompromised patients. At present, prophylactic treatment of individuals at risk involves the use of a polyclonal antibody preparation derived from the pooled sera of hyperimmune donors. While this product is effective, there are problems associated with maintaining supply, which depends on the availability of donors, and the variation of potency between batches. An effective human monoclonal preparation would be of value by providing a well-characterized and standardized preparation available on demand. In this study recombinant human anti-varicella zoster virus (VZV) monoclonals were generated from the mRNA of unstable anti-VZV secreting heterohybridoma cell lines, and characterized according to their molecular weight, isoelectric point, glycosylation, binding to C1q, and efficacy at neutralizing VZV in vitro. In one antibody (AEVZ 5.3) the VH region was grafted from the IgG1 parent antibody onto an IgG3 backbone to determine the effect of isotype on neutralization in vitro. Antibodies were expressed from NSO cells at concentrations of 3-24 microg/mL and contained the expected heavy and light chain fragments and N-linked glycan structures. Both AEVZ 5.1 and AVEZ 4 antibodies were IgG1 and recognized the viral coat protein glycoprotein E; both showed complement-independent and complement-enhanced neutralization. Changing the isotype of AEVZ 5.1 from IgG1 to IgG3 (AEVZ 5.3) further enhanced VZV neutralization in the presence of complement, but reduced its neutralization capacity in the absence of complement. Complement enhancement was consistent with our findings that the IgG3 form could bind more molecules of C1q. The results demonstrate the successful use of recombinant methods to generate stable, functional monoclonal antibodies. Modifications of the original antibodies were made with the aim of improving functionality. The resulting cell lines could be used for large-scale production of well-characterized antibodies for therapeutic use.